Regulation of motoneuronal calcitonin gene-related peptide (CGRP) during axonal growth and neuromuscular synaptic plasticity induced by botulinum toxin in rats.
The aim of this study was to examine whether changes in rat motoneuronal calcitonin gene-related peptide (CGRP) can be correlated with axonal growth and plasticity of neuromuscular synapses. Nerve terminal outgrowth was induced by local paralysis with botulinum toxin. Normal adult soleus and tibialis anterior did not show detectable CGRP content at the motor endplates. Following botulinum toxin injection there was a progressive, transient and bimodal increase in CGRP in both motoneuron cell bodies which innervated poisoned muscles and their motor endplates. CGRP content was moderately increased 1 day after paralysis and, after an initial decline, reached a peak 20 days after injection. This was followed by a gradual decrease and a return to normal levels at the 200th day. CGRP changes in intoxicated endplates were less evident in the tibialis anterior than in the soleus muscle. The CGRP content in motoneurons was positively correlated with the degree of intramuscular nerve sprouting found by silver staining. In situ hybridization revealed an increase in CGRP mRNA in spinal cord motoneurons 20 days after toxin administration. We conclude that motoneurons regulate their CGRP in situations in which peripheral synapse remodelling and plasticity occur.